THE CANADIAN ARCTIC IS widely regarded as a global hotspot of the effects of current and future climate change.
1--- 4 The risks of climate change are significant, challenging human rights, livelihoods, and health. 5, 6 Aboriginal populations, particularly Inuit, have been identified as highly vulnerable to these changes. 7 Such framing, however, can portray Northern populations as powerless victims of climate change, overlooking how social, cultural, and economic conditions determine how climate change is experienced, understood, and responded to, downplaying the resilience of communities and overlooking adaptation. As Costello et al. 8 noted, the time is right in the climate---health field to move from catastrophic fatalism to positive action, and to identify, develop, and implement adaptation strategies to moderate the health effects of climate change. This is a daunting challenge, compounded by limited research on adaptation in the public health field, but the urgency, inevitability, and reality of health effects compels us to focus more seriously on finding ways to adapt. To inform debate in this emerging policy area, we outline key considerations for adaptation to the health effects of climate change for Inuit in Canada.
In doing so, we seek to initiate debate among researchers, policymakers, practitioners, Inuit organizations, and community leaders on how best to proceed with adaptation.
INUIT HEALTH AND CLIMATE CHANGE
For Canada's more than 50 000 Inuit who live in small, remote, mostly coastal communities scattered across approximately 31% of the country's landmass (Figure 1 ), numerous health implications from climate change have already been documented, including the effects on personal safety, food and water security, and mental health. 6 Changing temperature and precipitation regimes are projected to increase the probability, duration, and severity of extreme weather events and their outcomes (e.g., flooding, erosion) with implications for water quality, while creating newly hospitable environments for encroaching or introduced pathogens. 9---19 Warmer, wetter seasons also have the potential to increase the risk and incidence of waterborne, foodborne, zoonotic, and vector-borne diseases (e.g., Escherichia coli, campylobacteriosis, giardiasis, botulism, echinococcosis). 9, 15, 16, 18---21 There will also be indirect pathways through which climate change will affect health. 10 Unstable ice conditions, for example, may inhibit movement in and out of communities, which could increase associated mental stress, limit the potential for subsistence hunting with food security implications, and increase the likelihood of accidental injury and death while traveling on the land.
22---25
A number of factors affect how Inuit communities and their health systems experience and respond to climate change, in many cases increasing risk and susceptibility to health impacts. These include poverty and inequality, which underpin disparities in health outcomes; access to associated health services compared with the Canadian average, which influences health-seeking behavior 26---29 ; institutional capacity challenges, which constrain the ability of health systems to respond to existing and emerging health problems 10,30---32 
NEED FOR ADAPTATION
Because of the risks posed by climate change, greater action is required to reduce the greenhouse gas emissions responsible for climate change. However, recent studies indicate that stabilizing global average temperatures below 2°C will be challenging, and that continued climate change and resulting effects can be expected. 4, 43, 44 Inuit communities and their health systems will have to adapt. Adaptation refers to policies, measures, and strategies designed to reduce climate change impacts and support resilience. In a health context, adaptation is synonymous with prevention (i.e., it seeks to prevent or minimize effects), and may involve primary, secondary, and tertiary interventions. 45---48 Primary prevention aims to prevent or moderate adverse health outcomes by reducing exposure to risks; secondary prevention seeks to prevent the onset of adverse health outcomes associated with a particular risk; and tertiary prevention aims to reduce morbidity and minimize impacts. 45, 47 These responses may be reactive or anticipatory in relation to climate change effects, range from building adaptive capacity to designing and implementing specific interventions to a known risk, and encompass actions at various scales from individuals and communities to governments and institutions. Thus, potential adaptations are diverse, ranging from the development and strengthening of surveillance and early warning systems, the development and enforcement of standards, community empowerment and education on risks posed, to the promotion of sustainable development. 49 The importance of adaptation is increasingly being recognized in climate policy internationally and in Canada, and was identified by a Special Commission Report in the Lancet as the biggest challenge for global public health this century. 50 However, few studies globally or in the Arctic have examined or evaluated opportunities for adaptation, particularly with regard to health. 40,41,45,48,50---54 This deficit is an urgent area for research. As Ford et al. 55 
KEY CONSIDERATIONS FOR HEALTH ADAPTATION
Developing an evidence base to inform adaptation policy should, then, be a key focus of future research in Canada. This work needs to move beyond documenting impacts and identifying determinants of vulnerability (we now have a baseline understanding in a Canadian Inuit context [ Table 1 ]) to prioritizing and evaluating locally appropriate and culturally relevant adaptation strategies. This is the focus of recent initiatives that we have launched (http://www.ikadapt.ca, http://www.ihacc.ca); however, research of this nature takes time and is compounded by an absence of frameworks for adaptation assessment in Indigenous contexts. 57 The need for adaptation, however, is pressing because climatic anomalies and their effects are increasingly the norm. In response to this need, and to inform and initiate debate on the broad contours of health adaptation programming, we outline key considerations for adaptation to the health effects of climate change for Canada's Inuit. These insights are derived from our multidisciplinary knowledge and experience; we have been involved in research and policy debates on climate change and health in the Arctic since the late 1990s, and have worked in partnership with communities across the Inuit Nunangat, policymakers, and government together with an analysis of characteristics of adaptation decisionmaking in the general adaptation field, to identify key considerations for adaptation (Table 2 and Figure 2 ).
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Enhancing Climate-Related Health Risk Management
The adaptation challenge is not entirely new because humans have lived with climate variability and change for a long time. The environmental and public health fields have a tradition of assessing and managing climate-related health risks, some of which are managed well, while for others there is room for improvement. 45, 49, 66 Many climate change impacts represent changes in the magnitude and frequency of current risks, and investments to enhance existing health infrastructure offer a foundation for proactive adaptation. For example, with regard to foodborne and waterborne illness, 15 enteric conditions are reportable by law; yet in Northern communities, there are numerous challenges to surveillance systems because of poor data from a lack of uniform reporting and the high costs of patient follow-up. 16, 67 These challenges affect the ability to anticipate health problems, detect outbreaks, and generally understand and evaluate diseases, track transmission rates and mechanisms, and control measures to reduce risk-all of particular importance because of the changing climate. 33 An important starting point for adaptation could be to systematically evaluate health registries and surveillance systems, which is an inexpensive, quick, and effective starting point to enhance the monitoring and control of climate-sensitive health outcomes 16, 19 (Table 2 ). Other adaptation priorities are listed in Table 2 , and cover risk avoidance, reduction, and management in diverse areas, including emergency preparedness, education, and capacity enhancement.
Tackling the Root Causes of Vulnerability
Often, what makes people vulnerable to climate-related health risks has little to do with the actual climate, but rather is reflective of underlying social, cultural, and economic factors. 68 The challenge of obtaining sufficient food because of the changing climate, for example, is exacerbated by high rates of poverty compounded by the cost of living in the North, changing knowledge systems and food sharing practices, population growth, and inflexible wildlife management practices (Table  1) . 10,58,69---72 Similarly, mental health issues documented among Inuit hunters in response to an increasing inability to hunt with changing ice conditions reflects not only the decreased ability to provide food for family, but also a loss of cultural identity and livelihood practices. 22, 73, 74 These factors, in turn, are influenced by the rapid acculturation of Inuit society since the 1950s.
26,31,75---77
Focusing on the pathways that negatively affect the underlying determinants of health and make populations vulnerable to climate change is an essential component of adaptation. 45, 67, 78 Efforts to reduce vulnerability and enhance adaptive capacity to climate change can, therefore, be integrated into ongoing policy ( Table 2 ). Cultural activities, in particular, are important for beginning to address stresses associated with acculturation. 82 Landbased programs are one such intervention discussed in the following section.
Leveraging and Building on Sociocultural Strengths
Traditional knowledge based on intergenerational transmission of knowledge and oral history on human---environmental relationships, personal and community well-being, and spiritual considerations, remains a key feature of Inuit life. A cumulative and dynamic body of knowledge and beliefs, TK helps to guide and influence individual and group actions, health-seeking behavior, and health beliefs. TK is pertinent to both health systems and climate change because it affects both sensitivity and adaptive capacity of communities, households, and individuals, and plays an essential role in avoiding, reducing, and managing climate-related health risks (Table 1) . For example, land skills and knowledge, embodied in TK, underpin safe hunting practices, representing a collective social memory and repository of accumulated experience that is drawn upon to manage the demonstrates a positive correlation between indicators of self-determination, including self-government and local control over health delivery services, and reduced youth and adult suicide rates.
Strengthen role of Inuit in decision-making Enhance the determinants of health: access to food, clean water, safe shelter, family support networks, employment opportunities, strong physical, mental, emotional, and spiritual health Provide culturally appropriate health services and programming
Adaptation is about leveraging and building on sociocultural strengths
Add culturally relevant and locally appropriate materials to school curriculum In Arnhem Land, Australia, "caring for country" activities have been shown to offer significant health benefits for Aboriginal participants.
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A collaborative public health campaign in the west Kimberly region of Australia brought together Aboriginal and non-Aboriginal health workers, educators, and artists to promote preventative health resources using art, traditional language, and a film. The program increased discussion of health, and contributed to pride and self-esteem. Tradition and culture can provide a strong foundation for adaptation, supporting capacities to manage emerging health risks and cope with a future characterized by uncertainty. However, the evolution and transmission of TK is being threatened by acculturation and rapid environmental changes, and our research has documented emerging vulnerabilities to the health effects of climate change associated with a weakening of TK systems across the Inuit Nunangat (Table 1) . 10 Initiatives that focus on the documentation, conservation, and promotion of TK can underpin successful adaptation, including camps where Elders take youths on the land to learn traditional skills, and participatory Webbased knowledge banks, radio dramas, and digital storytelling and filmmaking to document and convey TK on various health and climate change issues. 23, 35, 84, 85 A study from Arnhem Land in Australia, for example, offered insights on the potential success of such initiatives in an Inuit context, finding that Aboriginal people involved in cultural activities through caring for country activities were more physically active, had improved diet, and experienced lower rates of psychological stress, 63 Strategies, Policy, and Programming
In many instances, adaptation involves integrating climate change considerations into strategies, policies, and planning initiatives broadly designed to reduce risk and enhance health and well-being. 39, 45, 87 The rapidly changing conditions in Canada's North necessitates that a climate change lens be incorporated into proactive health policy and programming that recognizes the changing nature of climaterelated health risks and actively engages local communities and health professionals in meaningful dialogue and action to design and implement locally appropriate health programming, policies, and adaptation plans. The era of climatic stationarity in decisionmaking is now over. 88 
CONCLUSIONS
Adaptation has been largely neglected within the health research and practitioner community. This has to change. In this article, we aimed to initiate and inform debate on health adaptation for Inuit populations by outlining key considerations for adaptation programming based on our understanding of the key drivers of climate change vulnerability in a Northern context, along with principles of adaptation planning developed in the general scholarship. Although these considerations cut across effects, risks, and regions, and target key drivers of vulnerability consistently identified in our work and that of others, they are not meant to be a definitive list. Health adaptations should always be designed to meet local requirements and respond to local sociocultural contexts. Responses specific to particular risks and community needs will also be required. Developing an evidence base of adaptation, therefore, is an urgent need.
Adaptation encompasses a variety of strategies and actions that make households and societies more resilient to climate change. These can be broadly categorized as focusing on better management of existing climatic risks, identifying opportunities to enhance cultural and institutional capacity to respond to changes in existing risks, or transformational change to manage future conditions that are projected to be quite different from today. 89 In this article, we focused on the first 2 categories, in which adaptation is about doing things we should already be doing, but better-tackling pathways that lead to ill health, building upon TK and cultural values, and targeting the social determinants of health that are the root causes of many climate-related health vulnerabilities. These characteristics of decision-making are pertinent because there are many pressing issues besides climate change, and can help demystify adaptation, bringing it to familiar territory for policymakers. Such actions will require leadership by actors within the public health sector, but will also need concerted collaborative action with other sectors and across jurisdictions at local to national scales. Building adaptive capacity and resilience to manage climate change effects is central to the lessons profiled in this article, with our aim to initiate debate on how we can dynamically plan in the context of existing conditions and anticipated, but largely unknown, social, economic, and environmental changes. Some scholars, however, have argued that enhancing adaptive capacity will not be enough in light of dramatic climate change projections, which will necessitate transformative adaptation. 90---92 Although we agree that tipping points caused by climate change could fundamentally shift the Arctic's ecological system 93 and must be considered, we also believe that immediate and better understood health risks should be among our first-risk management priorities. This position is justifiable given the already present and extensive need for health services in Inuit communities, our research-based understanding of existing risks and associated interventions, and the ability to adapt current programs to accommodate increased magnitude and frequency of anticipated changes. Future research needs to expand upon the considerations profiled here, to comprehensively evaluate opportunities for health adaptation, and examine the effectiveness, desirability, feasibility, urgency, and durability of adaptations, under both current and projected future climatic and socioeconomic conditions. It is imperative that adaptation evaluation is done in active and meaningful collaboration with communities, organizations, and government; integrates insights from science and traditional knowledge; and emphasizes locally appropriate approaches to adaptation assessment. These are important times for health practitioners and policymakers. Although climate change is a daunting reality, opportunities exist to avoid, reduce, and manage the health effects of climate change, yet only if we collectively and collaboratively begin to recognize and meet these challenges. j
